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SURFACE WATER SUPPLY OF SNAKE RIVER BASIN, 1937

SCOPE OF WORK

This volume 18 one of a series of 14 reports presenting results of measurements of
flow made on streams in the United States during the water year ending September 30, 1937.
The work was begun in 1888 in connection with special studies relating to irrigation.
Measurements of stream flow have been made at about 7,200 points in the Unlted States
and also at many points in Alaska and the Hawallan Islands. In July 1937, 3,380
gaging stations were being maintained by the Geological Survey and the cooperating
organizations, Many miscellaneous discharge measurements were made at other points.

In the execution of the work many State and private organizations have cooperated,
elther by furnishing data or by assisting in collecting data., Acknowledgments for
cooperation of the first kind are made in connection with the description of each sta~
tlon affected; cooperation of the second kind is acknowedged on page 8.

DEFINITION OF TERMS

The units in which stream-flow data are presem:ed in this report and other terms used
herein are defined as follows:

"Second-feet" 1s an abbreviation for "cublic feet per second." A second-foot 18 a
rate of flow of 1 cubic foot per second, or the rate of discharge of water flowing in a
channel when the cross-sectional area 1s 1 square foot and the average velocity 1s 1
foot per second,

"Second-feet per square mile" 1s the average number of cublc feet of water flowing per
second from each square mile of area drained, on the assumption that the run-off is dig-
tributed uniformly both as regards time and area.

"Run-off In inches" 1s the depth to which an area would be covered 1f all the water
flowing from it in a given period were uniformly distributed on its surface. It 18 used
for comparing run-off with rainfall, which 1s usually expressed in inches.

An "acre-foot", equivalent to 43,560 cubic feet, 1s the quantity required to cover an
acre to the depth of 1 foot. The term 1s commonly used in connection with storage for
irrigation,

"Second~-foot-day" 1s the volume of water represented by a flow of 1 second-foot for
24 hours.

"Stage-discharge relation" is an abbreviation for the term "relatlon of gage height
to discharge.”

"Control" is a term used to designate the natural sectlon or reach of the channel or
artificial structure below the gage which determines the stage-discharge relation at the
gage.

EXPLANATION OF DATA

The base data collected at gapging stations consist of records of stage, measurements
of discharge, and general information used to supplement the gage heights and discharge
measurements in determining the daily flow. The records of stage are obtalned either

1



2 ACCURACY OF FIELD DATA AND COMPUTED RESULTS

from direct readings on a nonrecording gage or from a water-stage recorder that gives a
continuous record of the fluctuations, Measurements of discharge are made with a current
meter by the general methods dutlined in standard textbooks on the measurement of river
discharge. Typical gaging stations, equipped with water-stage recorder and measuring
cable and car, are shown on plate 1.

Rating tables giving the discharge for any stage are prepared from the discharge
measurements. The application of the dally gage height to these rating tables gives the
daily discharge from which the monthly and yearly mean discharge 1s computed.

The data presented for each gaging station in the area covered by this report usually
comprise a description of the statlion, a table showing the dailly discharge of the stream,
and a table of monthly and yearly discharge and run-off. Skeleton rating tables are pub~
1lished except for those statlons whose daily discharge for the greater part of the year
was determined by shifting-control method or by use of slope or other special methods.

The description of the statlion gives the type of gage, its latitude and longitude
determined from the best avallable maps, and information in regard to diversions that
decrease the flow at the gage, artificial regulation from pondage or storage, and the
accuracy of the records. Under "Average discharge" 1s given the average discharge for
the number of years indicated. It 1s given only for stations for which there are 10 or
more complete years of record. Information under "Extremes" gives the maxlimum discharge
and gage helght; the minimum discharge 1f there 1s 1ittle or no regulation; the minimum
dally discharge if there 1s extensive regulation, and also the minimum discharge 1f use-
fuk; and the minimum gage helght except when it is of no importance. Unless otherwise
qualified, the maximum discharge corresponds to the crest stage obtained by use of a
water-stage recorder or a nonrecording gage read at the time of the crest. Likewise the
minimum represents the lowest discharge unless otherwise qualified.

The table of daily discharge gives, for stations equipped with nonrecording gages,
the discharge in second-feet corresponding to once-dally or the mean of twice-dally read-
ings of the gage. For stations equipped with water-stage recorders the table gives the
discharge corresponding to the mean dally gage height except for stations on stream sub-
Ject to sudden or rapld fluctuation. For stations subject to such fluctuation the mean
daily gage height may not indicate the true mean daily discharge, which must be obtalned
by averaging the discharge for intervals of the day or by using the discharge integrator,
an instrument for obtaining the mean dally discharge from a continuous gage-height graph
and containing as an essential element the rating curve of the station.

In the table of monthly discharge the column headed "Second-foot-days" gives the sum
for each month of the discharge given in the table of daily discharge. The column headed
"Maximum" gives the meximum daily discharge and not the discharge when the water surface
was at crest height. Likewise, in the column headed "Minimum" the quantity given is the
minimm daily discharge. The column headed "Mean" 1s the average flow in cubic feet per

second during the month.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of stream-flow data depends primarily (1) on the permanency of the stage-
discharge relation and (2) on the accuracy of observation of stage, measurements of flow,
and interpretation of records.

The station description gives a statement under "Remarks" in regard to the general

accuracy of the records. "Excellent" indicates that, in general, the daily records are
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in error not more than 5 percent; "good", not more than 10 percent; "fair", not more than
15 percent; and "poor", over 16 percent.

The monthiy means for any station may represent with high accuracy the quantity of
water flowing past the gage, but the figures showing discharge per square mile and depth
in inches may be subject to gross errors caused by the inclusion of large noncontributing
districts in the measured drainage area, by lack of information concerning water diverted
for irrigation or other use, or by inability to interpret the effect of artificial regu-
lation of the flow of the river above the station. "Second-feet per square mile" and
"run-off in inches" are thersfore not computed i1f such errors appear probable. The com-
putations are also omitted for stations on streams draining areas in which the annual
rainfall 1s less than 20 inches.

Many gaging stations on streams in the irrigated areas of the United States are situ-
ated above most of the diversions from those streams, and the discharge recorded does not
show the water supply avallable for further development, as prior appropriations below
the station must first be satisfled.

The table of monthly discharge gives a general idea of the flow at the station. The
table of daily discharge allows more detailed studies of the variation in flow. It
should be borne in mind, however, that the observations in each succeeding year may be
expected to throw new light on data previously published, and that greater degrees of re-
finement in computations and records may be warranted with increased data and use of im-

proved equipment.

PUBLICATIONS

The results of stream-flow measurements are now published annually in 14 parts, each
part covering an area whose boundaries coincide with natural drainage features as in-
dicated below:

Part 1. North Atlantic slope basins (St. John River to York River).

2. South Atlantic slope and eastern Gulf of Mexico basins (James River to
Mississippil River).

3. Ohlo River Basin.

4. 8t. Lawrence River Basin.

5. Hudson Bay and upper Mississippi River basins.

6. Missourl River Basin.

7. Lower Mississippi River Basin.

8. Western Gulf of Mexico basins.

9. Colorado River Basin.

10. The Great Basin.

11. Pacific slope basins in California.

12, Pacific slope basins in Washington and upper Columbia River Basin.

13. Snake River Basin.

14. Pacific slope basins in Oregon and lower Columbia River Basin.

Water-supply papers and other publications of the Geological Survey containing data
in regard to the water resources of the United States may be obtained or consulted as
indicated below.

1. Copies may be purchased at nominal cost from the Superintendent of Documents,
Government Printing Office, Washington, D. C., who will, on application, furnish lists
glving prices.

2. S8ets of the reports may be consulted in the libraries of the principal cities in
the United States.

3. Sets are avallable for consultation in the local offices of the water-resources
branch of the Geologlcal Survey as follows:

Augusta, Maine, Statehouse.
Boston, Mass., 945 Post Office Building.
Hartford, Cemn., 203 Federal Bullding.

Albany, N. Y., 626 Federal Building.
Trenton, N. J., 228 Federal Building.



4 PUBLICATION

Harrisburg, Pa., 490 Education Building.

Charlottesville, Va., Unlversity of Virginia,

South Charleston, W. Va., Naval Qrdnance Plant.

Asheville, N. C., 220 Post Office Building.

Columbia, S. C., 119 United States Courthouse.

Atlanta, Ga., Georgia School of Technology.

Ocala, Fla., Post Office Building.

Montgomery, Ala., Post Office Building.

Chattanooga, Tenn., 442 Post Qffice Building.

Louisville, Ky., Federal Building.

Columbus, Ohio, Engineering Experiement Station, Ohio State University.

Indianapolis, Ind., 319 Federal Building.

Urbana, Ill., 14 Post Office Annex.

Madison, Wis., 337N State Capitol.

St. Paul, Minn., 808 New Post Office Bullding.

Iowa City, Iowa, 402 Hydraulic Laboratory, University of Iowa.

St. Louis, Mo., 906 Customhouse, 1114 Market Street.

Rolla, Mo., Missouri Geological Survey Building, Missouri School of Mines
and Metallurgy.

Topeka, Kans. 305 Federal Building.

Fort Smith, Ark., Post Office Building.

Austin, Tex., State Highway Building.

Santa Fe, N. Mex., 3 United States Courthouse.

Tucson, Ariz., 210 Post Office Building.

Denver, Colo., 230 Customhouse.

Salt Lake City, Utah, 303 Federal Bullding.

Idaho Falls, Idaho, 228 Federal Building.

Boise, Idaho, 429 Federal Bullding.

Helena, Mont., 412 Federal Building.

Tacoma, Wash., 406 Federal Building.

Portland, Oreg., 606 Post Office Building.

San Francisco, Calif., 208 Federal Office Building.

Los Angeles, Calif., 512 Eighth and Figueroa Building.

Honolulu, Hawaii, 225 Federal Buillding.

A 11st of the Geologlcal Survey publications may be obtained by applying to the
Director, Geological Survey, Washington, D, C.
Records of flow of streams in the United States have been published in the reports

tabulated as follows:

Stream-flow data in reports of the Geological Survey
(A = Annual Report; B = Bulletin; W = Water-Supply Paper)

Report Character of data Year
10th A, pt. 2| Descriptive information only......ee..
11th A, pt. 2| Monthly discharge and descriptive information.. 1884 to Sept. 1890.
12th A, Dte 2| eeveed0ecvvenuvancsn .. | 1884 to June 30, 189l.
13th A, pte 3| eeeedOecs.ns seseevensuesen .| 1884 to Dec. 31, 1892.
14th A, pt. 2| Monthly discharge (long-time records, 1871-93)..... | 1888 to Dec. 31, 1893.

B1l3l.ieens. Descx{;.}ptions , measurements, gage heights, and 1893-94,
ratings.

1eth A, pt. 2| escriptive Information ONly..eeecessceseroooanccee

B 1 . | Descriptions, measurements, gage heights, ratings, 1895.
and monthly discharge (also many data covering
earller years).

W1ll......... | Gage heights (also gage heights for earlier years). | 1896.

18th A, pt. 4 | Descriptlons ( measurements, ratings, and monthly 1895-96.

essanes

discn?rge also similar data for some earller
years).
W 15......... | Descriptions, measurements, and gage heights, 1897.

eastern United States, eastern Mississippi
River, and Missourl River above Junction with
Kansas River.

W 16......... | Descriptions, measurements, and gage heights, 1897.
western Mississippl River below junction of
Missouri and Platte Rivers, and western Unlted

States.

19th A, pt. 4| Descriptions, measurements, ratings, and monthly 1897,
discharge (also some long-time records).

Wa%........ | Measurements, ratings, and gage heights, eastern 1898.

United States, eastern Mississippil River, and
Missourl River.

W28......... | Mpasurements, ratings, ana gage helghts, Arkansas 189s6.
River and western United States.
20th A, pt. 4 | Monthly discharge (also for many earlier years)... 1898.

W 35 to 39... Descﬂptlons, measurements, gage heights, and 1899.
ratings.

218t A, pt. 4| Monthly d18CHArge..eesessssssssacvcsrovosssocsnses | 1899,

W 47 to B2... Descﬁptiona, measurements, gage helghts, and 1900,
ratings.

22d A, pt. 4. | Monthly dIBChArE0..ceeosesvoovvrvsassessssancoscasass | 1900,

W 65, 66..... | Descriptions, measurements, gage helghts, and 1901.
ratings.

W75 ceveass. | MONthly diSchargee..veeeersssssocreossassoasssacss | 1801,
Note.~- The reports which contain records after 1901 are given in the table on page 5.
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6 PUBLICATIONS *

The foregoing table glves, by years and drainage basins, the numbers of the papers on
surface water supply published from 1899 to 1937. The data for any particular station
will, in general, be found in the reports covering the years during which the station was
maintained. For example, the data from 1910 to 1920 for any station in the area covered
by part 3 are published in Water-Supply Papers 283, 303, 323, 353, 383, 403, 433, 453,
473, and 503, which contain records for the Ohio River Basin for those years.

The records at most of the stations discussed in these reports extend over a series of
years. Miscellaneous measurements at many points other than regular gaging stations have
been made each year and are published under "Miscellaneous discharge measurements" at the
end of each report in the same relative order as the regular gaging stations. An index
of the records obtained prior to 1904 has been published in Water-Supply Paper 119.

From time to time reports have been published that are compilations of records for
various areas, usually a single State or drainage basin. These reports contain records
previously published (some of which have been revised), as well as some records not con-
tained in the annual series of water-supply papers. The following table gives the
numbers and titles of these reports, arrangsd in alphabetical order by States and

drainage basins.

Reports contalning compilation of discharge by States and drainage basins

v'ls.t}e)gpg\;pply egg?rng State or drainage basin and title
STATE

107 1903 Alabama, Water powers of, with an appendix on strsam measurements
in Mississippl.

208 1912 California, Water resources of, part 1, Stream measurements in
Sacramento River Basin.

299 1912 California, Water resources of, part 2, Stream measurements in
San Joaquin River Basin.

300 1912 California, Water resources of, part 3, Stream measurements in
the Great Basin and Pacific coast river basins.

447 1918 California, Surface water supply of the southern Paclfic slope of.

5978 1927 California, Surface water supply of Sacramento River. Basin.

6364 1927 California, Surface water suuply of San Joaquin River Basin.

6360 1927 California, Surface water supply of Pacific slope basins in.

637a 1927 California, Surface water supply of minor San Francisco Bay,
northern Pacific, and Great basins in.

74 1900 Colorado, Water resources of.

197 1905 Georglia, Water resources of.

415 1915 Massachusetts, Surface waters of.

230 1908 Nebraska, Surface water supply of.

370 1910 Oregon, Surface water supply of.

424 1918 Vermont, Surface waters of.

492 1919 Washington, Summary of hydrometric data in.

469 1921 Wyoming, Surface waters of, and their utilization.

DRAINAGE BASIN

395 1014 colorado River (Colo., Utah, etc.) and its utilization, 1918.

617 1927 Colorado River, upper (Colo., Utah), and its utilization, 1929.

817 1920 Great Salt Lake Basin, Water powers of, 1924.

618 1926 Green River (Wyo., Utah) and 1ts utilization, 1930.

198 1908 Kennebec River Basin (Maine), Water resources of, 1907s

Miik River. (See St. Mary and Milk Rivers.)

538 1920 New-Kanawha River Basin (W. Va., Va., N. C.), Surface water
supply of, 1925.

279 1909 Penobscot River Basin (Maine), Water resources of, 1912,

192 1906 Potomac River Basin (W. Va., Va., Md., etc.), 1907.

358 1913 Rig Grange Basin (N. Mex., Tex., etc.j, Water resources of,
888-1913.

491 1917 St. Mary and Milk Rivers (Mont. and Canada), Water supply of,
1920,

109 1904 Susquehanna River Basin (Pa., Md.), Hydrography of, 1905.

In addition to the records noted above, records of discharge have been published in
State reports. Some of these are not contained in the publications of the Geological
sSurvey or are revisions of records previously published in its water-supply papers. The

following table contains a 1list of these reports.



PUBLICATIONS

State reports contalning compilation of records of dischiarge
Year
State ending Report Issued by
Alabama.... 1915 | Bull. 17, Water powers of Alabama.....| Geological Survey of Alabama.
Arkansas... 1928 | Stream gaging report l...eccaeess0000. | Arkansas Geological Survey.
georgia.... 1920 | Bull. 38, Water powers of Georgla.....| Geological Survey of Georgla.
Iliinois... 1937 | Stream flow data of Illinois..........| Division of Waterways.
Oesveaa 1911 | water resources of Iilinois...........| Rivers and Lakes Commission.
Indiana.... 1927 | Pub. 72, Surface water supply of Department of Conservation.
Indiana.
DOuasaae 21930 | Pub. 112, Surface water supply of Do.
Indiana.
TOW8eesoans 1932 | Stream-flow records of IoWa...........| Iowa State Planning Board.
Kansas..... bI915 | Surface waters of Kansas...... ...+ | Kansas Water Commission.
DOvievss | 81924 | veeueelOeunnncanancnsannasnss Do.
DOuvvane | 91928 | 02 iiid0uasernananiruanesens - Do.
Kentucky... 1920 | Surface waters of Kentucky...... ..«s.. | Kentucky Geologlcal Survey.
Minnesota.. 1912 | Water resgurces investigation of State Drainage Commission.
Minnesota.
Missouri... 1926 | Reports of Bureau of Geology and Missourl Bureau of Geology
Mines, Vol. 20, 2d serles, Water and Mines.
Resources of Missouri.
Nebraska... 1914 | 18t hydrographic reportes.csee.e.ee..s | Bureau of Water Power, Irri-
gation and Drainage.
DOveeass | ©1928 | 2d hydrographiC reporte..ceeeeee... ene Do.
New Jersey. 1928 | Bull. 33, Surface water supply of Department of Conservation
New Jersey. and Development.
DOuvunun f1934 Special Report 5, Surface water supply| State.Water Policy Commis-
of New Jersey. sion.
New Mexico. 1925 | Surface water supply of New Mexico....| Office of the State Engineer.
North Caro~ 1923 | Bull. 34, Discharge records of North Department of Conservation
1ina. Carolina streams. and Development.
Oregol.ese. 1914 Bul}. 4, Water resources of the State | Office of the State Engineer.
of Oregon.
Do...... | 81924 | Bull. 7, Water resources of the State Do.
of Oregon.
DO...... | D1930 | Bull. 8, Water resources of the State Do.
1 of Oregon.
DOeecees 1936 | Bull. 9, Water resources of the State Do.
of Oregon.
Pennsylvania| 1911 | Report of Water Supply Commission of Water Supply Commission of
Permnsylvania. Pennsylvania.
DOueuans 31932 Stream-rlow records of Permmsylvania.. Dega{tment of Forests and
aters.
Tennesses. . 1924 | Bull, 34, Water resources of Department of Education.
" Tennessee.
DOsvesne 1930 | Bull. 40, Surface waters of Tennessee Do.
Utah.... 1905 5th Biennial Report, State Engineer.. Office of the State kngineer.
Virginia... 1627} Bull. 31, Water resources of Virginia | Conservation and Development
Commission.
Washington. 1933 | Bull. 5, Monthly and yearly summaries | Department of Conservation
of hydrometric data. and Development.
Wisconsin.. 1914 | 1st report of Railroad Commission of Rallroad Commission of
Wisconsin to Leglslature on water Wisconsin.
pOwWers.
DOsevue 11923 | 2d report of Ralilroad Commission of Do.
Wisconsin to Leglslature on water
powers.
a Includes records for the years 1927-30. g Includes records for the years 1914-24.
b Includes records for the years 1895-1919. h Includes records for the years 1924-30.
¢ Includes records for the years 1919-24. 1 Includes records for the years 1930-36.
d Includes records for the years 1924-28. J Includes records for the years 1928-32.
¢ Includes records for the years 1914-28. k Includes average weekly dlscharge for
f Includes records for the years 1928-34. the years 1920-30.

1 Includes

records for the years 1914-23.

Note.~ In addition to the records contained in the reports listed above, the follow-
ing States have issued annual or biemnnial reports in which are contained records of dis-

charge:

California, Colorado, Idaho, Indiana,
New York (also New York City Board of Water Sup
Utah, Washington, and Wyoming.

Missourl, Montana, Nebraska, New Mexico,
ply), North Dakota, Oregon, Pennsylvania,



COOPERATION

RECORDS OF DISCHARGE COLLECTED BY AGENCIES OTHER THAN THE GEOLOGICAL SURVEY

The following table contains a list of gaging stations for the area covered by this

report at which records of daily discharge were collected during the water year October

1936 to September 1937 by agencies other than the Geologlcal Survey.

The records for

these statlons are not contained in the publications of the Geologlcal Survey.

Records of dally discharge collected by agencies other than the Geological Survey

Stream Location Period Operated by Remarks
Antelope Reservoir.. | Near Dammer, Oreg........ 1923527, State engineer.. (%)
1930,
1932~37
Bully CreeKeeeeesses | Vale, OT€Zcuerorscsocoses] 1933=37 | 4eselOuessraacas é*g
Grand Ronde River... | Below Chicken Creek, 1935-37 | State engineer.. *®
near Starkey, Oreg.
Inflow to American Near American Falls, 1927-28, | Idaho Water ()
Falls Reservolr, aho. 1932-36 District No.36
1937
(fragmen~
tary
Inflow to proposed Near Island Park, Idaho..| 1935-37 | U. S. Bureau of | Unpublished.
Island Park Reclamation.
Reservoir.
Inflow to Teton Teton Basin, Idaho...... | July to Idaho Water (t)
Basin. Sept. District No.36
1937
Jack CreeK...s...e0. | Near mouth, near Danner, | 1925, State engineer.. (%)
oreg. 1930,
1932-37
(frag-
mentary)
Jordan CreeKe....... | 9 miles west of Jordan 11930-31, | eesed0uvccrecsane (=)
Valley, Oreg. 1933~37
(frag-
mentary
Malheur River....... | Below Nevada Dam, near 1 eeeel0sruvnnvens (=)
Vale, Oreg.
Lo PR vevene | Near Namor?, OreZececoses|$1929=-37 | ceee@0iuvanansen E*;
Malheur River, Junctura, Orege.ceeeesss o $1926=32 | c0sel0uoiunacass *
North Fork of. 1935-37
Teton River......... | Near Tetonla, Idaho......| July to | Idaho Water (1)
sgg!;' District No.36
1
Wallowa Lake Above Joseph, Oreg.......|}1925-37 | State engineer.. (%)
Reservoir,
Wallowa River....... | Below Wallowa Lake, Oreg,|31926-37 | eeee@0cccracaans (%)

*Records for stations operated by State engineer of Oregon published in State engineer
and 9 (1931~36); 1937 unpublished.

Published In reports of Idaho Water District No. 36.
Records for some earller years published 1n water-supply papers of Geologlcal Survey.

Bulletins 4 (to 1914), 7 (1915-24), 8 (1925-30),

COOPERATION

The work was done under cooperative agreements with the several States as follows:

In Idaho, with the Department of Reclamation, R. W. Farls, commissioner; in Oregon, with

the- State engineer, Charles E. Stricklin; in Washington, with the State Department of

Conservation and Development, J. B. Fink, director, and C. J. Bartholet, supervisor of
hydraulics; and in Wyoming, with the State engineer, John D. Quinn.
Acknowledgments for financial assistance in collecting the records published herein

are due also to the Corps of Englneers, United States Army; the Office of Indlan Affalrs,

and the Bureau of Reclamation, United States Department of the Interlor; the Weather

Bureau, the Soll Conservation Service, and the Forest Service, Unlted States Department

of Agriculture.

Assistance in collecting records was also rendered by the following municlpalities,

organizations, corporations, and individuals:

In Idaho by the city of Pocatello, Idaho

Power Co., Welser Irrigatlon District, Lake Irrigation District, Washlngton Water Power
Co., Board of Control for Boise Project, Yellow Pine Co., Mesa Qrchards Co., Idaho Water
District No. 36, city of Idaho Falls, North Side Canal Co., Jackson Hole Light and Power



DIVISION OF WORK 9

Co., Utah Power & Light Co., watermasters for Big Lost River, Mud lLake, Little Lost,

Blg Wood, Little Wood, Bolse, and Weiser Rivers; in Oregon by the Warmsprings Irriga-
tion District, Malheur, Baker, Union, and Wallowa Counties, Eastern Oregon Light &
Power Co., and Inland Power & Light Co.; and in Washington by <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>